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(54) METHOD FOR FORMING TRENCH ELEMENT ISOLATION FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
forming a trench element isolation film. 
SOLUTION: The trench element isolation film according 
to the present invention comprises the steps of forming 
the trench by an etching after forming a trench etching 
pattern on a substrate, forming a silicon nitride film liner 
on an inner wall surface of the trench, exposing an upper \ 
portion of the trench liner by recessing a first filled 
oxidation film by a wet process, removing a top portion 
of the liner by an isotropic etching and filling a recessed 
space of the trench by a second filling oxidation film. 
The step of forming the trench etching pattern on the 
substrate substantially further includes depositing the 
silicon nitride film on the substrate on which a pad 
oxidation film is formed, patterning, and forming a 
thermal oxidation film on the inner wall surface by an 
annealing so as to repair etching damages between the 
step of forming the trench and the liner. 
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MBSi«a»<b«€saigfc«fc-3T«j-fc;*LT, str 
re h u>^©5<*©±»s«ui-r3S»£. 

SB 2 SftiMtKTWC h l^>^© iJ-fcXSft&ffiKfcas 

[M«9|2] m&&mzbu>?-x.y7>if/v?-> 

*ff a c t t -r*ai*3i i tie* 
g© h u^s^ww©^^. 

m. 

h-rzffijfim 1 ~ 3 g>»-ra#> 1 3SfcE*©¥8M*g« 
[»*«5] wres8i«atKftffltsss:xaK:«fc-3T 

sti *bh*3B i~4 ©^-rft^ 1 qiicbir 

snsr t i~5 ©u-rtia* 1 ate 

re®©#*#»^© h ^rm^towmto&iisJiVk. 

* ««© h u > ic pg^ a ft* c t t -r * 

1 ~ 6 ©^fn* 1 ^»cre«©¥«^s© h uy^m 40 

^#gff§S©J£j£;S2£. 
[W>R3I8] ttB*2S£KftK£ttT«CMP«* 

fire h u>^x y ^>^*->si»*-*-<&R»£:£3 
m&m 9 1 Mrem 1 «&&fl:B(&tftte$ 2 mum 

ftRttCVD*ffifc«koT»J*Sft*C:t?£»«t-r<5 
g»*ia 1 - 8 Wftlfr 1 3a»cB«©***S«<Z) h u 
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mim 10] otreas 1 ti&ttfcR t mes 2 s&g? 

<b®i©5*.. ;&ttSOGKT#jfcaft-5C 

i*r#«£-r*iiit*B 1 - 9 ovj-r ft*» 1 3B(crem©¥ 

HDP CVDKJ:-3TlirE»2ffiSt*{tKTU-fe^S 

ftfc^ms*«-r*»nf t*»c*ifi*ft* - 1 **at 
-r*M*M i~io ©ir»f ft*^ 1 acre*©****^ 

[0 0 0 1] 
[0 0 0 2] 

mmo&m m^mmmitiz^x. locos u 

ocal oxidation of si 1 icon) X 
\L—9 (bird' s beak) »Cj:S»JK*«Fft-r*fc«&fclBfS 
Sftfc, hl/'^fflfc^SHBar&tt. *Sfc»l*Sftfc 
HU>3 l fc»fl:il*3l6«'r**tt*ttffl-r«. lot, 

fc<fc*Jfc;* h 1/7 £#!§SHiJli2©S^©^Sc©$Hfc{;:J: 

TftUBL-T. ClftfCfcO M/>^ja3©StK*i«M©fSft 
[0 0 0 3] y'j3>§«Mt^ffflt^. h 

> j=t>^tm7^±<D±m* t ^y^>iftEtiT. ^>b 

(dent)S***»±U. X<y^>^tc«t 0^*aftfc->U 

fiSc-r*«-&ttt» rA>X(hump)j *iS£^-r-5 

[0 0 0 4] Sfc. ->>J n >^{km«ss-en^^*itE 
f £#tt#3£^KTr&£©-C\ MO S (metal oxide s 
ilicon) h7>^^ffift> ^;P©ffifi!l tc $> * ~> U n 

^iiLT, *^UT05l»tt*:8SftS«H-r*. 5"* 

m©*§-&, 5 lj r>*;i/©tstt-flS«)icg?<. ^+>^;u 
t. ^-r-^-tLT^ffl$nfc->'jn>^i;iig©m : f©}i 
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ot carrier effect) t5*S££T -5. 
[0 0 0 5] >^;U<7)M<W©-> , J 3>^b^7-f 

?F£S5, 9 4 0, 7 1 7fl:PIS$nT^S. El 1 ~|g| 10 
[0 0 0 6] HI /ty FttflSHl 

>y-T-5>r tCfcoT. h U->^X-y^>^A^-> 1 

[0 0 0 7] 02 5#Itl.i. h U->^2 1 

(recessed) ^7^- H/-^MS2 9 ± 
\z, l$'^7XvfHT7y»^ (ashing) **JSf 

[0 0 0 8] El 3 £#B.rr-2><*:> S« 1 0 fCSttSbfc-> 

[0 0 0 9] H4S<MH-r*i:, h^>?fCSSbfc7 
* h U-i/X hS:B&£U ^gatdCVD (chemical vapor 
deposition) KiblK*«BbT, h t'^fcjfeSrr* h 
U>^&^#8tlg&3 9£JBj£-r*. ttT, CMP (che 
mical mechanical polishing) ^<DW-i3itx.y^>if\z 

[0 0 10] Lj^L&^iE.. H©J:5**ffiS«ffl-r* 

KJ;oT, J122©l!S©X-7^>;7*£JI{g-r&. 7 9 "r 4 
■7m® © is >J n >g{fcR*J W# W lc x v =f- > ^ 2 ft T . 

LTsfe«i$n*cvDKfl:i»©CMPi8*T?. m=?ft 
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[0011] 

[0 0 12] *^BJ«, ->U3>afl:«5-f 7-Sr§C»W 
[0 0 13] ->U3>SMt:JR5-f:*-fcJ:*h 
[0 0 14] 

SftKfbRSSSeigfcJ^TU-feXbT. Kl/>?© 
Xy^>^»CJ:oTl»*r*R»t, SS 2 SSrKffcBt-C 

[0015] ^mx'mmzhu>^x.-y^>^/^- 

taans. *fc. hu>^*»j«-r*R»fc7-f7-s 
i&mt%wm<»mz\*.. hu>^<nftmzjLy^>?<D 

[0 0 16] ^ux, 5-f^-*»JSET*a»tSBiaa 

^©itcLP CVDdow pressure chemical vapor d 
eposition) icioT, HTO(high temperature oxide) 
KoJ:9a:/ , (y7 7KAsll«ttJI'r«ftlttft. 7^7"* 

[0017] *jMjciiJT. » i «stiftft«f4. mm 

ox7r>f f a(l6l»jl:t*fc»i:Saiii:J:-3TU 
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»ffi*»jfcT*©i;:+#£3»*<&*rr*©-c, M£b 

[0 0 18] **?ac*tiT. 7-f^O±»S#*ttX 

to o i 9] *^5iiiy u =i >3ntm?-i ^-ic«t -sm^F 
;KB*on/>fp. tot, #3£bj 

>7ScBoT3&!i6£*lSd bt,>. 

[0020] ^e-tCs *^bj©^s«. ft 2 aAttfbist 

fC*fT-S>CMPSrHJfiTS|gPgi: M/>fIyf>^ 
^ - > IC^T * 6fc£©|5g£ S <E> Icstr H £ W$ b lr». 

[0 0 2 1] aMBHic&lriT. SB 1 SfitBMbR&^8E 
SB2S3i&{bJiitt, JfSb<IJCVDMCioTK 

[0 0 2 2] *SSWKii^T. 5-f ^-©±«*l»*-r-5 
8k»tt, £P£b<te. HDP CVDiC«toT^teft2 

SE£*l-?>„ 
[0 0 2 3] 

«Mroasut»*is»«*»iBfcBiwr4. site 

*©Bttfl&©B*fctt*«±»cB»ffiBb 30 

[0 0 2 4] B5«#BT*£. Aty FRftJW 1 0 1A« 
1 0 0~2 0 0 A©JP£T»<JgfiE£nfc->U3>S1K 
10 0JC, 5 0 0 A©P*©->U3>g{fcffi|£ifgBU 

>fX7f>W->10 3Wfilct5. a^--> 
7* MJ V^77-f- $C<fc-pT\ 

h/^- >Srfl2j3tb. Z.tl&X.y 7*9 

ffflWffl K»nB*fcllJt*«BbT. y'J3>iMi 

•v 9->tf\z.i&-tzj\— wxtr-vmm bT*>j:n. 

[0 0 2 5] M^^X-y^y/^ — >1 0 ZifiWfSL 
cn4l7f>m^tLT, SMI 0 0 
52 0 0 0~5 0 0 0AO^Cl7f >^LT, 
>fl2 1$Mn. fit, 12 1©rtS 

U>f 12 T&fctS, itftll 0 5jWB& 50 
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^nfcSffitC. CVDl;«toT->U3>Htl7-ftl 

[0 0 2 6] EI6 £#Brf£<h, i/*)zi>&imy'(-f 
10 7©±l:LP CVD^SfC^-pT. HTOlfcl 
10 9*5, A7 7 7Wttt, ®<^J5K^tl-5„ £ 
©HTOSHbllMl 0 9te, ffiSt^bSKW^/SWMtcSIR 

^35 k Ti&mi&if ^ b < -r 86 ksht s ? ? x v$a 
s^micffijg-r* *>©■?& t>, n? y 7Wtitm<D-m-v 

&-5>. flT. hU>5 c ^ftlil5i^tflil 1 9T3cS{ 

sns. d©gs, BissHSftwi 1 9«. cvd# 

ft. t#fCHDP CVD(high density plasma enhance 
d chemical vapor deposi tion) ^7^£tCJ;oTJ^fiKc?tX^ 
Clt75^f*b<« t^TEOS USG(03 te 

tra ethyl ortho silicate undoped silicate glass), 
BPSG(boro phospho silicate glass) $Hb81. SO 
Glf*5, 1#{c5T*b<ttSOGM*«. hl/>f 12 1 

*3ian*iianfcKi 1 gcjfSKfti-p* 

[0 0 2 7] hV>f©7X^ hit*«liJ0-r-5t«£o 
T, #'J->7+F>(polysilazane)*roSOG8i£S£S? 

[0 0 2 8] H7.4^mt, B 1 BStKffcBI 1 1 9 

XbT. hl/>5 c ©^-f ■7-«±gP5SlfcB$-&-5o CI© 

-r-s. seia&BYCKi 1 9sascxsfcj:oTU-tx 
fsantfi. ssisftBfbRi 1 9©ai®, bp*., ^ 
&Hb§u 2 9A*h u>^fflmizMf$.tsnz> by>V7? 
&<Dm¥<Dmi£<oft%>?* >*)vmt< dc erFfc, in 

*> , SB 1 SSL^b0 1 (£&Bft:B 12 9) 

*fic»ft;8t*« 'J -fe* $ nfcfc'tt -> U rj >^b$l 5-f 7- i 

0 7#BiiS£*l£. 

[0 0 2 9] Sg 1 mtLMfcmJktfW, 2 SttBfclB (TIB 

TPizesn^) ©3^'M<tfe-MsoGixM 
sns^twsi/K una, soG«T*sc»ft« 

Wbit©SOG«K$r, SOGKSrU-feT.TSWCjga^: 

^T#^fca6T'$.^. W{ktt±«*«l8J3sSnfcSOGBt 
(C^bTHi£bTt)«t^. 
[0 0 3 0] H8<&#BgT^)i:, gtti£ttfcv>J n>g 
ft*7-ftl0 7 (5-f^"©±«) 5, !ifJl<IJU> 
iSgi^ttflitCioX, ^^X^7 c >^tCj;oT 
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to0fct£a«#ttXy^>^*£;«LTfcJ:V>j6«, ~fv 
X7X7?>^$fcliR I E (reactive ion etching) tt 

[0 0 3 1] 09£#B.rf£<fc. hk>5 1 ro±g|5T7'f 

^-*»»*anfc«*©atE±csB2sst*{biRi 4 9£ 

ffll 1 4 9 T5te*"T*. CODK, hU>fl^215ifl: 
Rl 4 9T?+»fc*«an4CtlWfil/^. SS2 10 

BfcfcKtt. ±«SSS 1 *fir»{kBlfc«ffl sn&*ait#ji 

tfEHJIKbTtt/HTS*. SStLTIl CV 

{*fflT*#, t'/>TEOS USG, BPSG, 

SOG§S^, «HC»*l/<ttSOGlK39». S6 2«*H8ft; 
Btl 4 9 Kl»*l/<ttffl-r**. tl/T, hU>^X?> 

^ttx >;/ J- > «fc -5 h V >^x ^ ^ > ^ — >©P£ 

*xs*«k 2 ismfljicwacMPi 

[0032] s&tt. H8©fk»-e7-f i-&sm\zm& 

bfcHT?. 09©g:PgT-HDP CVDI;J;oTI21 

-5. HDP CVDtll ®BtX^5 1 >^52SfcSI 
JS£n£©T, ^t^iiSnS-^T, ff§2il3ig? 
fcK©«Jl<bnr*re**. 
[0 0 3 3] 01 0te#3S|)3l£«fc-3TJ£/££n&hU> 

^si^wr©— ey^-rfc©-?*?). 0 9©#ctg©h 30 

U>^^y^>if/^ — > 1 0 3T^ffl$nfc->U 3> 

^©awRKjijftaftifflti o 5«sn, *©rt«ic»a 

TSB(C>"Jn>^bSi7'r^-l 0 7 £*HHTOBMtgt 
10 9. SS 1 ajUMtKOSAttflSlt 1 2 9#SH9EU 

±gKic«^ 2 miL9L{taafi^m{k^nxmr>ft»mm i 

3 9*i#fi-r-S>. bj5*bfc*«&, HTOBSYbBS 1 0 9. 
ft 1 «*UMfclSt©»jS*»ft;W 1 2 9 Rtflg 2 SfilfcflsK 
^6©»«Btl 3 9**£»tt<ls8tT**©T. hb>^ "0 

©n&ttfcis i o 5 ©rta©T§BK:tt->u 3 >ssft«7-r 

[0 0 3 4] 
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*fc, «»*2RRt-e*]lfr**fc»iSOGg|©» 

[0 0 3 5] ->«ja>^<t;iii5f :>-©^^>? 1 -t 
g|s^7m££n•2>^;:^£-^'-^^ v- >j n ymtm^^ 

£Sffi«ltttL&ftt&. ±g|5TttmT h7 y 7©IHH« 

[iaffiwffimf«tiaHj] 

[01] ». ajfeohu^s^iJ-diRojBja^oa 
[0 2] tt. «*© h »mso*siE*tt©8 
[0 3] a. ttjfeohu^sts^wKojgric^feoa 

BR»* ST Xg&riBBI T* S. 
[04] tt, ft*©hb>^3g^#^©^fi£;&i£©a 

[05] imm<r>—^m&,mz&.%> v u>^m^ 

[0 6] tt, #fg"K©— 3GKJ»at£J:-& buy^m^ft 

nn«©»«*ffi©asaRS**-rxe»fB5HT**. 
[07] tt. #58111'©— nmmmz&z hu>?m?& 

PffiK©^fiK^ffi©S^SPiSrS-rxa(ffSB0T»S. 
[08] tt. *SS»ttKJ:* FU>^*T» 

«iB!©}gj«*ffi©asgi!ie&*'*" iiisiT*^. 

[09] *?mv>— nmmmz&z n/>f*?» 
«iBi©»j«*tt©asa»s*-rxewriBH-c**. 

[010] ^m^-nmmmAz^bXyy^mj- 

10, 10 0— Sffi. 

11, 10 1 — A*y KgtffcK. 

13, 10 3-M/>fI-y5 1 >^^-X 

15, 10 5-MtflJR. 

1 7, 2 7, 1 0 7-7-f:K 

1 9-7* h bin. 

2 1, 1 2 1 ••• h 

2 9 - n&y* hbvT, bl«. 

3 S-H/^f^WI. 
1 0 9-HTOlE« ; 

1 1 9 -m i ®$.mm. 

1 2 9 -ajttMMR. 
1 3 9 

1 4 9~*2«St»flS«. 
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